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 pH and pOH  

pH scale is a commonly used scale to measure the acidity or the basicity of a 

substance. The possible values on the pH scale range from 0 to 14.  Acidic 

substances have pH values ranging from 1 to 7 (1 being the most acidic point 

on the pH scale) and alkaline or basic substances have pH values ranging from 

7 to 14. A perfectly neutral substance would have a pH of exactly 7. 

pH which is an abbreviation of ‘potential for hydrogen’ or ‘power of 

hydrogen’ of a substance can be expressed as the negative logarithm (with 

base 10) of the hydrogen ion concentration in that substance. Similarly, the 

pOH of a substance is the negative logarithm of the hydroxide ion 

concentration in the substance. These quantities can be expressed via the 

following formulae: 

   -  pH = -log[H
+
] 

   -  pOH = -log[OH
–
]  

 



Lecture Three  

3 
 

 Relation between p[H
+
] and p[OH

-
] : 

 

 

 

 Buffer Solution 

A buffer solution is an aqueous solution consisting of a mixture of a weak 

acid and its conjugate base, or vice versa. Its pH changes very little when a 

small amount of strong acid or base is added to it. Buffer  solutions are used 

as a means of keeping pH at a nearly constant value in' a wide variety of 

chemical applications. In nature, there are many systems that use buffering 

for pH regulation. For example, the bicarbonate buffering system is used to 

regulate the pH of blood.  

 Types :         

1- Acidic Buffer (pH < 7)       weak acid      +      its sodium or potassium 

salt         

                                           ethanoic acid              sodium ethanoate 

2- Alkaline Buffer (pH > 7)         weak base  +    its chloride  

                                                  Ammonia      ammonium chloride  

 

 

 

1- Acidic buffer solutions  
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An acidic buffer solution is one which has a pH less than 7, and commonly 

made from a weak acid and one of its salts often a sodium salt. A common 

example would be a mixture of ethanoic acid and sodium ethanoate in 

solution. In this case, if the solution contained equal molar concentrations of 

both the acid and it salt, it would have a pH of 4,76. It wouldn't matter what 

the concentrations were, as long as ethanoate in solution. they were the same.  

  

It can change the pH of the buffer solution by changing the ratio of acid to 

salt, or by choosing a different acid and one of its salts.   

Ethanoic acid is a weak acid, and the position of this equilibrium will be to the 

left: 

CH3COOH (aq) ↔ H
+
 (aq) +  CH3COO

-
 (aq)  

 

Adding sodium ethanoate to this adds lots of extra ethanoate ions. According 

to Le Chatelier's Principle, that will tip  the position of the equilibrium even 

future to the left. the solution will Therefore contain these Important things:  

 

- Lots of un-ionized ethanoic acid.   

- Lots of ethanoate ions from sodium ethanoate.  

- Enough hydrogen ions to make the solution acidic.   

 

Adding an acid to this buffer solution 

 

The buffer solution must remove most of the new hydrogen ions otherwise the 

pH would drop  markedly. Hydrogen ions combine with the ethanoate ions to 

make ethanoic acid. Although the reaction  is reversible, since ethanoic acid is 

a weak acid, most of the new hydrogen ions are removed in this way so the 

pH won't change very much but because of the equilibrium involved, it will 

fall a little bit. 

 

CH3COO
-
(aq) + H

+
 ↔ CH3COOH(aq) 

 

 

Adding an alkali to this buffer solution 
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Alkaline solutions contain hydroxide ions and the buffer solution removes 

most of these. This time the situation is a bit more complicated because there 

are two processes which can remove hydroxide ions.  

 

 Removal by reacting with ethanoic acid 

The most likely acidic substance which a hydroxide ion is going to collide 

with is an ethanoic acid molecule. They will react to form ethanoate ions and 

water. 

 

CH3COOH(aq) + OH
-
(aq) ↔ CH3COO

-
(aq) + H2O(L)  

  

Because most of the new hydroxide ions are removed, the pH doesn't increase 

very much. 

 Removal  of the hydroxide ions by reacting with hydrogen ions 

 

Remember that there are some hydrogen ions present from the ionization of 

the ethanoic acid. 

 

CH3COOH(aq) ↔ CH3COO
-
(aq) + H

+
(aq) 

 

Hydroxide ions can combine with these to make water. As soon as this 

happens, the equilibrium tips to replace them. This keeps on happening until 

most of the hydroxide ions are removed. 

 

 

 

 

CH3COOH(aq) ↔ CH3COO-
(aq) + H+

(aq) 
 

 

 

 

 

 

. 

Equilibrium moves to replace 

the removed hydrogen lons. 

 

Hydroxide lons combine 

with these to make water 
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Again, because you have equilibria involved, not all of the hydroxide ions are 

removed just most of them. The water formed re-ionizes to a very small extent 

to give a few hydrogen ions and hydroxide ions. 


